A 90-year-old woman was admitted to our hospital with suspected lung adenocarcinoma. Preoperative three-dimensional reconstructed computed tomography revealed displacement of the anterior segmental bronchus (B3) arising from the right middle lobe bronchus with absence of the fissure between the right upper and middle lobes. A complete thoracoscopic right upper lobectomy was successfully performed. It is crucial to identify such anomalies prior to lung resection to avoid intraoperative complications during thoracoscopic lobectomy or segmentectomy. Additionally, intravenous indocyanine green with a fluorescence system was useful to identify the proper interlobar fissure boundary intraoperatively. To the best of our knowledge, this is the first reported case of thoracoscopic lobectomy for lung cancer with displaced B3 and absence of the interlobar fissure to be performed by applying the intravenous indocyanine green method.
Introduction
Advances in computed tomography (CT) have led to an increase in reports of bronchial abnormalities. There have been several reports of a displaced bronchus associated with the incomplete interlobar fissure and pulmonary vessel anomalies. 1, 2 Identifying such anomalies prior to lung resection can help to avoid intraoperative complications during lobectomy or segmentectomy, especially when using a thoracoscopic approach. There have been a small but not infrequent number of surgical cases reporting bronchial abnormalities, such as tracheal bronchi or displaced apical and posterior segmental bronchus (B1 and B2) 3, 4 however, there have been few reports of anterior segmental bronchus (B3) in the right upper lobe (RUL). 5, 6 Several authors have reported the frequency of displaced bronchi accompanied by the absence of an interlobar fissure. 1, 2 The correct approach in fissureless cases is essential in order to reduce prolonged air leakage after thoracoscopic resection. The procedure should be guided not only by the surgical findings but also by preoperative anatomical perception. In addition, an intravenous injection of indocyanine green (ICG) with fluorescence imaging plays an important role in identifying the proper interlobar fissure boundary for a thoracoscopic technique. 7, 8 Herein we report a case of thoracoscopic right upper lobectomy for lung cancer with displaced B3 and absence of the interlobar fissure between the RUL and right middle lobe (RML) in which ICG with a fluorescence system was used to identify the proper interlobar fissure boundary.
Case report
A 90-year-old woman who had never smoked was admitted to our hospital after an abnormal shadow was detected on a screening chest X-ray. Multiplanar and threedimensional reconstructed CT revealed a pure solid mass in the RUL measuring 41 mm at its maximum diameter, with structural anomalies including displaced B3 arising from RML bronchus and absence of the interlobar fissure between the RUL and RML (Fig 1a-d) . Each anterior subsegmental artery (A3a and A3b) supplying the segment 3 area in the RUL was also detected, along with displaced B3 (Fig 1c,d) . We suspected clinical stage T2aN0M0 stage IB non-small cell lung cancer and decided to perform a thoracoscopic right upper lobectomy.
Thoracoscopic lobectomy via confronting upsidedown monitor setting was performed. 9 During the procedure, we found a major fissure but no interlobar fissure between the RUL and RML, as predicted preoperatively. Therefore, we performed the "hilum first, fissure last" technique. 1 We exfoliated and sequentially transected the pulmonary vein in the RUL, the superior arterial truncus branching the apical segmental and posterior subsegmental arteries (A1 + A2a), the bronchus comprising B1 + B2, and the ascending arteries (A2b and A3b) (Fig 2a) . Before transecting B1 + B2, we carefully dissected the #11LN using a dorsal approach to avoid causing any damage. We then exposed the displaced B3 ascending between the medial segmental artery and lower lobe pulmonary artery (A5 and A6-10) (Fig 2a) . After confirmation of B4 + B5 by bronchoscopy, we transacted the displaced B3 using a powered vascular staple, as described in our previous report. 10 We then exfoliated and transected the remaining anterior subsegmental artery (A3a). Finally, we confirmed the interlobar fissure using the intravenous ICG method and divided the minor fissure (Fig 2b,c) , as previously described. 7, 8 The surgical duration was 188 minutes, with a small amount of blood loss.
The postoperative course was uneventful, and the patient was discharged two days after the operation. The pathological diagnosis was adenocarcinoma with pT2aN0M0, pStage IB (Union for International Cancer Control, 8th edition).
Discussion
This case had two main features of interest: the displaced B3 arising from the RML bronchus and the creation of an interlobar fissure using the intravenous ICG method. To the best of our knowledge, this is the first surgical case report in which an absent interlobar fissure was identified using the intravenous ICG method in a patient with lung cancer and displaced B3 bronchus.
Numerous major congenital bronchial branching anomalies have been described, with a reported prevalence of 0.1%-2% in the general population. 4 It is well established that most bronchus abnormalities are associated with the RUL, accounting for up to 70% of reported abnormalities; however, there have been few surgical case reports of lung cancer patients with displaced B3. 5, 6 This variant, for which Boyden proposed the description "right posteparterial bronchus," is considered extremely rare, especially in patients with lung cancer. 5 In this case, three-dimensional reconstructed images, as well as multiplanar CT images, were useful to recognize and image the definitive position of the displaced B3, which was located between A5 and the lower lobe pulmonary artery (Fig 1c,d) .
There have been frequent reports of displaced bronchi accompanied by the absence of an interlobar fissure.
1,2 A "hilum first, fissure last" or "no-touch fissure" technique using staplers was proposed as a useful technique for patients with the absence of an interlobar fissure to reduce air leakage. 1 In this case, we formatted the proper fissure for the absence of fissure accompanied by displaced B3 by applying the intravenous ICG method according to previous reports on the formation of the segmental plane. 7, 8 Intraoperatively, the displaced B3 and hilar RML structures were positioned behind the absent fissure from a visceral mediastinal view, and behind the ascending arteries (A2b and A3b) from a dorsal view. As shown in Figure 2a , b, transection of B1 + B2 without damaging the interlobar lymph node made it safer and easier to perform transection of the displaced B3, as expected preoperatively. It is crucial to identify such anomalies before lung resection to ensure successful thoracoscopic surgery.
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